
JRRDJRRD Volume 51, Number 6, 2014

Pages 895–906
Physical activity barriers and enablers in older Veterans with lower-limb 
amputation

Alyson J. Littman, PhD;1–2* Edward J. Boyko, MD;1 Mary Lou Thompson, PhD;1,3 Jodie K. Haselkorn, MD;2,4 
Bruce J. Sangeorzan, MD;5 David E. Arterburn, MD6
1Seattle Epidemiologic Research and Information Center, Department of Veterans Affairs (VA) Puget Sound Health 
Care System, Seattle, WA; Departments of 2Epidemiology and 3Biostatistics, University of Washington, Seattle, WA; 
4Multiple Sclerosis Center of Excellence West, VA Puget Sound Health Care System, Seattle, WA; and Department of 
Rehabilitation, University of Washington, Seattle, WA; 5Center of Excellence for Limb Loss Prevention and Prosthetic 
Engineering, VA Puget Sound Health Care System, Seattle, WA; Department of Orthopaedics and Sports Medicine, 
University of Washington Medical Center, Seattle, WA; and Department of Orthopaedics and Sports Medicine, Harbor-
view Medical Center, Seattle, WA; 6Group Health Research Institute, Seattle, WA

Abstract—Little is known about the types of physical activities 
that older individuals with lower-limb loss perform, correlates of 
regular physical activity (PA), and barriers and facilitators to PA. 
We conducted an exploratory study in 158 older Veterans from 
the Pacific Northwest with a partial foot (35%), below-knee 
(39%), and above-knee (26%) amputation. Ninety-eight percent 
of survey respondents were male, on average 65 yr of age and 
15 yr postamputation; 36% of amputations were trauma-related. 
The most commonly reported physical activities were walking/
wheeling (65%), muscle strengthening (42%), exercise pre-
scribed by a physical or occupational therapist (32%), and gar-
dening (31%). Forty-three percent were classified as physically 
active based on weekly moderate- and vigorous-intensity PA. 
History of vigorous preamputation PA was positively associated 
with being active, while low wealth and watching 5 h/d or more 
of television/videos were inversely associated. While pain- and 
resource-related barriers to PA were most frequently reported, 
only knowledge-related and interest/motivation-related barriers 
were inversely associated with being active. Family support and 
financial assistance to join a gym were the most commonly 
reported factors that would facilitate PA. To increase PA in the 
older amputee population, interventions should address motiva-
tional issues, knowledge gaps, and television watching; reduce 
financial barriers to exercising; and consider involving family 
members.

Key words: activity scale, amputee intervention, barriers, exer-
cise, facilitators, lower-limb amputation, partial foot amputation, 
physical activity, trauma-related amputation, Veterans.

INTRODUCTION

Physical activity (PA) offers numerous physical and 
mental health benefits and is recommended for individuals 
of all ages, including those with chronic conditions and 
functional limitations [1]. Walking is the most commonly 
performed PA in the general population, particularly in older 
adults [2]. However, in persons with a lower-limb amputa-
tion (LLA), walking requires additional skill, strength, and 
energy [3–4]. Furthermore, walking and other physical 

Abbreviations: AKA = above-knee amputation, BKA = 
below-knee amputation, ICD = International Classification of 
Diseases, LLA = lower-limb amputation, MET = metabolic 
equivalent task, PA = physical activity, PASPD = Physical 
Activity Scale for Individuals with Physical Disabilities, PFA = 
partial foot amputation, PROMIS = Patient Reported Out-
comes Measurement Information System, RR = relative risk, 
VA = Department of Veterans Affairs, VHA = Veterans Health 
Administration, VISN = Veterans Integrated Service Network.
*Address all correspondence to Alyson J. Littman, PhD; 
Seattle Epidemiologic Research and Information Center, VA 
Affairs Puget Sound Medical Center, 1100 Olive Way, Metro-
politan Park West, Suite 1400, Seattle, WA 98101; 206-277-
4182; fax: 206-764-2563. Email: alyson.littman@va.gov
http://dx.doi.org/10.1682/JRRD.2013.06.0152
895

mailto:alyson@u.washington.edu


896

JRRD, Volume 51, Number 6, 2014
activities may be more challenging because of chronic ill-
nesses that may have led to the amputation [5–6], arthritis 
[6], the need for specialized prosthetics/equipment, and 
increased risk of skin ulceration in the residual limb [7]. A 
2010 study demonstrated that, contrary to prior beliefs, 
energy expenditure of walking in persons with a partial foot 
amputation (PFA) is similar to the energy expended in per-
sons with more proximal amputations [4], indicating that 
these individuals may also face important barriers to physi-
cal activity that have been inadequately studied. Neverthe-
less, regular PA in people with LLA is critical to prevent 
further deterioration in physical and psychological function-
ing, worsening chronic illness burden, and weight gain [8–
10]. In the United States, approximately 130,000 amputa-
tions are performed each year and about 1 in 300 people 
(over 1 million people) are living with lower-limb loss [11–
12]. The Veterans Health Administration (VHA), the largest 
integrated healthcare system in the United States, cares for 
over 43,000 men and women with major LLA and at least 
that many with PFAs [13]. Correspondingly, Veterans repre-
sent a large proportion of the U.S. population living with this 
disability. Because of the Department of Veterans Affairs’ 
(VA’s) focus on the health and well-being of persons with 
limb loss through their Amputation System of Care [13], the 
VA is an ideal setting in which to test and implement inter-
ventions to increase PA in this population.

Recent data on PA levels and its correlates, as well as 
barriers and facilitators to PA in older individuals with 
LLA, are scarce and comprise seven studies using a rela-
tively broad definition of activity [14–21]. Prior studies 
demonstrated that moderate-to-vigorous PA levels were 
low [1], with most activities being sedentary or of a low 
intensity [16–17]. In one of the studies, the strongest pre-
dictor of current PA was being physically active before the 
amputation [19]; level of amputation and etiology were not 
associated with current PA [15,19]. Key barriers to PA 
included pain; insufficient knowledge of recreational 
activities, techniques, and facilities available to them; 
accessibility; material resources; self-consciousness, body 
image concerns, and stigma; safety concerns; disease/poor 
health; and lack of interest or perceived benefit/need 
[15,19–20]. None of these prior studies included individu-
als with PFAs, and most included only prosthetic users. In 
addition, most of these prior studies focused on broadly 
defined recreational activities (e.g., shopping and visiting 
with friends) rather than activity with the primary purpose 
of improving or maintaining physical fitness, physical per-
formance, or health.

Because of the greater appreciation of the value and 
benefits of PA in all people, including those with func-
tional limitations [1]; increased visibility of PA for peo-
ple with disabilities [22]; improvements in prosthetic 
devices [23–24]; and a growing awareness of the chal-
lenges that people with PFAs may face [4], a contempo-
rary assessment of individuals with lower-limb loss in 
relation to PA behaviors is needed. This study aimed to 
help fill existing research gaps by describing, in a sample 
of older Veterans with varying levels and etiologies of 
LLA, the types of PA most commonly performed; the 
demographic-, health-, and amputation-related correlates 
of PA; and factors that prevent or may promote PA. This 
information is necessary to tailor existing behavior 
change interventions and help create a road map for 
future research studies, and in so doing, improve the 
quality and quantity of life in individuals with LLA.

METHODS

Study Population
We identified potential study participants using VA 

electronic medical records (Veterans Integrated Service 
Network [VISN] 20 Data Warehouse) based on (1) having 
a primary care visit in the 18 mo prior to the data pull (to 
increase the likelihood that the person’s address was up to 
date and that he/she was a current VA patient); (2) being 
currently alive; and (3) having an LLA for 6 mo based on 
an International Classification of Diseases (ICD)-9 diagno-
sis code (ICD-9 895–897.7), prosthetic device or repair 
code (L5000-L5341, L5610-L5999, L7500–7600, L8400–
8410, L8417–8430, L8440–8460, L8470–8480, L8499), or 
procedure code (84.10–84.17). VISN 20 is one of 21 inte-
grated service networks within the VA and includes 8 medi-
cal centers in Washington, Oregon, Alaska, and Idaho and 
their affiliated community-based outpatient clinics. We ran-
domly selected 400 individuals of the 2,436 identified with 
the aim of obtaining at least 150 completed questionnaires.

Recruitment
Recruitment was conducted using methods described 

by Dillman [25] and others [26–27] to maximize response 
rates. All study procedures were approved by the VA Puget 
Sound Institutional Review Board; a waiver of documenta-
tion of written informed consent was received.
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Data Collection and Measures
The 28-page questionnaire included sections on ampu-

tation characteristics, physical activities, diet, weight, 
health and well-being, and demographic characteristics. 
Participants reported their level of amputation on the left 
and right sides of their body, cause of their amputation, and 
the date of their first amputation. We inquired about their 
age, education, race/ethnicity, marital status, employment 
status, and wealth. To assess walking ability, respondents 
reported whether they typically used a wheelchair or 
scooter to get around their house and whether they used a 
prosthesis to walk.

PA level prior to amputation was assessed using a 
single-item modeled on the Godin PA questionnaire [28]. 
Participants were asked to report how often they 
“engaged in any regular activity long enough to work up 
a sweat (heart beats rapidly)” before their amputation. 
Response options were “often (5–7 times per week),” 
“sometimes (2–4 times per week),” and “never/rarely (0–
1 times per week).” This single item has been found to be 
significantly correlated with objective measures of fit-
ness and body fat [28].

Current PA was assessed based on a modification of 
the Physical Activity Scale for Individuals with Physical 
Disabilities (PASPD) and the past-week Modifiable 
Activities Questionnaire [29–31]. Using the PASPD, we 
obtained information on the frequency and duration of 
walking/wheeling, exercises prescribed by a physical or 
occupational therapist (such as stretching or strengthening, 
using light weights or bands), and strengthening exercises 
[29]. The original PASPD questionnaire listed four catego-
ries of duration (<1 h, 1 but less than 2 h, 2–4 h, and >4 h). 
To better distinguish lower levels of activity, we created 
five categories (<10 min per day, 10–30 min per day, 
31–60 min per day, 1–2 h per day, >2 h per day). We used 
the past week version of the Modifiable Activities Ques-
tionnaire [30–31] to assess frequency and usual duration of 
nine recreational activities (bicycling outdoors or on a 
stationary bike; swimming laps; other exercise in a pool; 
golf; bowling; yoga, tai chi, or pilates; karate or other mar-
tial arts; yard work; gardening). Participants were asked to 
report their activity in the past 7 d, which is a standard time 
frame for self-report instruments to reduce overreporting 
of PA [32]. Because the survey was administered between 
June and October 2011, activities listed were those typi-
cally performed outdoors and in the summer and fall; addi-
tional space was provided for participants to include 
information for up to two activities not specified.

We calculated weekly duration of PA as the product 
of weekly PA frequency and usual session duration. We 
did not assess perceived exertion; intensity of activity 
was determined based on published metabolic equivalent 
task (MET) codes, where a MET value of 1.0 is equiva-
lent to sitting quietly [33]. For activities (e.g., walking, 
swimming, biking) with multiple MET values (as deter-
mined by intensity or speed) in the compendium, we 
selected the higher MET value, with the assumption that 
activities performed by people with LLA likely require 
greater energy expenditure than activities done at the 
same speed or intensity in the general population. We 
classified activities with a MET between 3 and 5.9 as 
moderate-intensity activities and 6 as vigorous-intensity 
activities [1]. We classified respondents as “active” if they 
met Centers for Disease Control and Prevention U.S. 
Guidelines for Physical Activity [1], which we opera-
tionalized as 75 min per week of vigorous-intensity 
activities (e.g., bicycling, swimming, or martial arts), 
150 min per week of moderate-intensity activity (e.g., 
walking/wheeling, strength training, pool exercise other 
than swimming, gardening and yard work), or an equiva-
lent combination of the two (where we doubled minutes 
of vigorous-intensity PA).

Barriers to PA were assessed using a scale developed 
by Rimmer et al. [34] that was modified to include items 
relevant to people with LLA through an iterative process 
of item development by the research team members, revi-
sion based on feedback from rehabilitation clinicians spe-
cializing in amputation care, and pilot testing of the survey 
instrument in a sample of seven individuals with LLA. 
Respondents were asked to report on a scale of 1 to 5 (1 
being “not at all a barrier” and 5 being “very much a bar-
rier”) the degree to which the issues presented in Table 1
prevented them from performing PA in the past 4 wk. To 
understand what factors might promote greater PA, we 
assessed the extent to which various factors presented in 
Table 2 would help individuals become or stay physically 
active (would not help, would help a little, or would help a 
lot). To get a sense of sedentary behaviors during a typical 
weekday, we asked about usual hours per day spent watch-
ing television and videos [35].

We used the Global Health items from the Patient 
Reported Outcomes Measurement Information System
(PROMIS) to assess physical health status, mental health 
status, and pain. The PROMIS measures provide highly 
reliable, precise measures of patient-reported health status 
[36]. The Global Health instrument includes 10 items, all of 



898

JRRD, Volume 51, Number 6, 2014
Activity
Level of Amputation*

Partial Foot
(n = 55)

Below Knee
(n = 62)

Above Knee 
(n = 41)

Activity Prior to Amputation: Frequency of Vigorous Exercise

32.7 23.7 22.5

49.1 39.0 35.0

18.2 37.3 42.5

Current Activities†

61.8 64.5 68.3

27.3 27.4 43.9

38.2 37.1 56.1

26.4 34.4 25.6

31.5 29.0 32.5

9.1 11.5 17.1

3.7 1.6 4.9

3.9 3.3 5.0

1.9 9.8 5.0

25.5 32.3 29.3

Barriers to Activity‡

50.9 59.7 46.3

50.9 64.5 46.3

20.0 32.3 24.4

27.3 33.9 29.3

17.0 31.2 24.4

27.3 30.7 20.5

16.4 12.9 25.0

9.4 8.2 4.9

which are scored on a 5-point scale, with the exception of 
the 11-point pain intensity item (“How would you rate 
your pain on average” with 0 = “no pain” and 10 = “worst 
imaginable pain”). We calculated scores on the physical 
(4 items) and mental (4 items) health subscales. Pain was 
assessed using the item noted. Item scores were recoded 
such that for all responses, higher scores reflected better 
functioning. Pain interference was assessed via a 4-item 

instrument that inquired about how much pain interfered 
with (1) day-to-day activities, (2) work around the home, 
(3) ability to participate in social activities, and (4) enjoy-
ment of life using a 5-point scale [37]. Raw scores for the 
physical health, mental health, and pain interference mea-
sures were converted to standardized t-scores, which have a 
mean of 50 and a standard deviation of 10, based on the 
conversion tables provided by the developers [37–38].

Table 1.
Usual physical activities before amputation, current physical activities, current sedentary behaviors, and barriers to activity in Northwest Veterans 
with lower-limb loss. Numbers given are percentage of participants.

Never/rarely

Sometimes (2–4 times/week)

Often (5–7 times/week)

Walk or wheel outside home

Exercises prescribed by physical or occupational therapist

Exercises performed to increase muscle strength and endurance

Yard work

Gardening

Bicycling outdoors or on stationary bicycle

Swimming laps

Other exercise in pool

Golfing

Sedentary behaviors: 5 h/d watching television (including videos on VCR/DVD)

Pain-related

Resource-related

Knowledge-related

Health-related

Motivation/other

Lack of interest in exercising

Fatigue or sleepiness

Fear of falling

Lack time to exercise
Note: Percentages are based on those with nonmissing responses.
*Partial foot includes unilateral toe (n = 33), unilateral transmetatarsal (n = 5), unilateral Symes (n = 5), bilateral toe (n = 9), and transmetatarsal plus contralateral partial 
foot (n = 3); 47 (46 below knee + 1 knee disarticulation) of persons with below/through knee amputation had no other amputations, 8 had minor amputation on contra-
lateral leg, 7 had bilaterial transtibial amputations. 36 people with transfemoral amputation had no other amputations, 5 had bilateral transfemoral amputations.
†Performed at least one time in previous 7 d. Four or fewer individuals reported bowling; yoga, tai chi, or pilates; and karate or other martial arts.
‡Numbers represent proportions of those stating that factor was “very much” a barrier, which was equal to 4 or 5 on a scale from 1 (“not at all a barrier”) to 5. Items 
included for each group are as follows: pain-related: (1) “Pain caused by my prosthesis not fitting well,” (2) “Phantom limb pain,” and (3) “Other pain (for example, 
in my back, knees, or shoulders)”; resource-related: (1) “Cost of an adapted/sports prosthesis or adapted/sports wheelchair,” (2) “The proper prosthetic device or 
wheelchair to do the exercise that I would like to do,” (3) “Cost to join a fitness facility or take exercise classes,” and (4) “Transportation to get to a place to exercise 
(for example, a park or gym)”; knowledge-related: (1) “Knowledge about exercises I can do” and (2) “Knowledge about places to work out”; health-related: (1) “An 
illness or injury” and (2) “Instructions from my doctor to not bear weight”; lack of interest in exercising: single item; fatigue or sleepiness: single item; Fear of falling: 
single item; and lack time to exercise: single item.
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Facilitator Percent
Free or no cost membership to gym 43.0

Support from spouse or family member 35.7

Home exercise equipment 27.6

Specialized equipment to do exercise I would like to do 26.9

Exercise “buddy” or partner 24.2

Transportation to gym 22.8

Group exercise classes at my VA 20.3

Group exercise classes in community 20.3

Periodic telephone calls that provide encouragement 9.6

Statistical Analyses
We created three mutually exclusive amputation

groups based on the most proximal level of amputation: 
(1) PFA (e.g., toe, transmetatarsal, and Symes), (2) below-
knee amputation (BKA), and (3) above-knee amputation 
(AKA). Descriptive analyses include the presentation, by 
level of amputation, of percentages (for categorical vari-
ables) and medians and interquartile ranges (for continu-
ous variables) for demographic, amputation-related, 
health-related and PA-related characteristics. Pooling over 
all amputation levels, we then estimated relative risks 
(RRs) of being physically active for each of the character-
istics considered. Odds ratios approximate RRs when the 
outcome is rare (e.g., <10%). However, when the outcome 
(e.g., being physically active) is common, as in our study, 
odds ratios can differ substantially from RRs and there-
fore should be interpreted differently [39]. To directly 
estimate univariate RRs of being physically active sepa-
rately for each characteristic, RR regression was employed 
using a generalized linear model, specifying a log-link, 
Poisson family, and robust standard error estimates. Addi-
tionally, we conducted sensitivity analyses excluding the 
seven individuals who had an amputation <12 mo prior to 
completing the questionnaire and stratifying the RR 
regression analyses by amputation level. Model fit was 
assessed using deviance and Anscombe residuals as well 
as Cook’s distance as a measure of leverage. In this 
descriptive study, statistical significance was not assessed; 
rather, our discussion highlights estimates for the study 
population as a whole and estimated differences that are 

of meaningful magnitude. All analyses were performed 
with Stata 11.2 (College Station, Texas).

RESULTS

Of the 161 people who completed a questionnaire, 
3 were later determined to be ineligible because their 
amputations were <6 mo prior to completing the ques-
tionnaire, leaving 158 for analyses. Of the nonpartici-
pants, 53 (22.2%) reported that they had not had an 
amputation, 7 were reported to be deceased, and 11 
(4.6%) were never contacted because of an incorrect 
address and telephone number. Thus, out of 326 appar-
ently eligible individuals with valid contact information, 
48.5 percent completed the questionnaire.

Table 3 presents the demographic, behavioral, and 
health-related characteristics of the study participants, 
who represent a predominantly male, older, nonemployed 
(e.g., retired, disabled, other), lower wealth population, 
but resemble the VHA patient population with limb loss 
[40]. Compared with individuals with a BKA or an AKA, 
a greater proportion of individuals with a PFA were
<55 yr of age, unmarried, high school graduates or less, 
low wealth, had their amputation more recently or did not 
report their time since amputation, and had a body mass 
index < 25 kg/m2. Individuals with an AKA were more 
likely to have had their amputation because of trauma and 
36 percent had their amputation more than 32 yr prior.

As presented in Table 1, 18.2, 37.3, and 42.5 percent 
of participants with a PFA, BKA, and AKA, respectively, 
reported performing vigorous exercise “often” prior to 
their amputation. With regard to current activities, walk-
ing or wheeling were the most commonly reported 
(64.6%), followed by performing strengthening exercises 
(42.4%), exercises prescribed by a physical or occupa-
tional therapist (31.7%), gardening (30.7%), and yard 
work (29.4%). Bicycling (12.1%), golfing (5.8%), swim-
ming (3.2%), and other exercise in a pool (e.g., water 
aerobics, 4.0%) were less frequently reported. While par-
ticipation in walking/wheeling, yard work, and gardening 
was similar by amputation level, individuals with an 
AKA were more likely to report performing physical/
occupational therapy-prescribed exercises, strengthening 
exercises, and bicycling.

The most frequently reported barriers to PA were
resource-related (55.1%) and pain-related (53.2%, Table 1). 
In general, a greater proportion of individuals with a BKA 

Table 2.
Overall proportion of participants reporting that factors would help 
them become or stay active.

Note: Numbers reflect proportion of individuals who reported 3 on scale of 1 
(“Would not help”) to 3 (“Would help a lot”) for factors presented.
VA = Department of Veterans Affairs.
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Characteristic
Level of Amputation

Partial Foot
(n = 55)

Below Knee
(n = 62)

Above Knee
(n = 41)

Age (yr)
16.4 9.8 7.7
27.3 47.5 53.9
29.1 32.8 18.0
27.3 9.8 20.5

Male 98.2 100.0 95.1
White, Non-Hispanic 83.6 82.3 87.8
Marital Status

47.3 61.3 72.5
18.2 4.8 0
34.5 33.9 27.5

Education
30.9 25.8 22.5
49.1 61.3 45.0
14.6 11.3 25.0

5.5 1.6 7.5
Employment Status: Retired/disabled/other 87.3 88.7 92.7
Wealth

29.6 24.6 45.0
44.4 54.1 35.0
11.1 16.4 12.5
14.8 4.9 7.5

Time Since Amputation
9.1 1.6 2.4

16.4 12.9 14.6
25.5 27.4 14.6
12.7 30.7 24.4
10.9 19.4 36.6
25.5 8.1 7.3

Amputation Due to Trauma 18.2 41.9 53.7
Mobility Status

1.9 8.5 25.6
22.2 91.5 69.2
75.9 0.0 5.1*

Use of Wheelchair to Get Around House
87.3 72.9 46.2
10.9 25.4 33.3

1.8 1.7 20.5
Body Mass Index (kg/m2)

33.3 19.7 25.0
22.2 41.0 32.5
25.9 23.0 27.5
18.5 16.4 15.0

Continuous Measures, Median (IQR)
34.9 (30, 37) 32.4 (27, 37) 34.9 (30, 37)
44.7 (39, 53) 43.5 (39, 51) 45.8 (40, 51)
4.0 (3, 6) 5.0 (3, 8) 5.0 (3, 7)

58.5 (56, 64) 59.9 (54, 65) 60.6 (55, 65)

Table 3.
Demographic, behavioral, and health characteristics of Northwest Veterans with lower-limb loss, 2011. Numbers given are percentage of 
participants unless otherwise indicated.

<55
55–64
65–74
75

Married or living with partner
Never married
Separated, divorced, or widowed

High school graduate or less
Some college/technical school
College graduate
Advanced degree

Have money for special things
Have enough money to pay bills, but little spare money to buy extra or special things
Have enough money to pay bills, but only because you have cut back on things
Having difficulty paying bills, no matter what you do

6–12 mo
1–3 yr
3–8 yr
8–32 yr
>32 yr
Missing

I do not walk
Walk using prosthesis
Walk without need of prosthesis

Does not use wheelchair
Uses manual wheelchair
Uses power chair/scooter

<25.0
25.0–29.9
30.0–34.9
35.0

Physical Health t-Score
Mental Health t-Score
Pain
Pain Interference

Note: Missing category is shown for variables with >10 missing values. Numbers missing for other variables are as follows: age (n = 3), race (n = 2), marital status 
(n = 1), education (n = 1), employment status (n = 1), mobility status (n = 3), use of wheelchair (n = 5), body mass index (n = 3), physical health score (n = 2), men-
tal health score (n = 6), pain (n = 1), and pain interference (n = 4).
*One of these people reported that he/she was waiting for new prosthesis.
IQR = interquartile range.
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reported barriers to PA; one exception was fear of falling, 
which was most frequently reported by individuals with an 
AKA.

Approximately 43 percent of people with amputation 
were classified as physically active (see “Methods” sec-
tion and Table 4). Having greater wealth and a higher 
physical health score, being frequently vigorously active 
prior to amputation, watching <5 h/d of television, and 
not reporting knowledge-related barriers and lack of 
interest were associated with being physically active. 
Generally, trends observed for the overall population 
were also apparent in results stratified by amputation 
level, though patterns for those with a BKA and AKA 
differed somewhat from those with a PFA (Appendix
Table A1, available online only). Results did not change 
appreciably when we excluded the seven people with an 
amputation <12 yr prior (Appendix Table A2).

PA enablers are presented in Table 2. The most com-
monly reported factors that might facilitate PA were 
financial assistance to join a gym (43.0%) and support 
from a spouse or family members (35.7%). Generally, 
enablers did not differ importantly by amputation level, 
with the exception that relatively few individuals with a 
PFA reported that specialized equipment would facilitate 
them becoming or staying active (Appendix Table A3, 
11.3%, 40.3%, and 26.8% in individuals with a PFA, 
BKA, and AKA, respectively).

DISCUSSION

In this study of older Veterans with LLA from four 
northwestern states, we found that recreational activities 
such as bicycling and swimming were relatively uncom-
mon; a relatively large percentage of participants 
reported walking/wheeling, gardening and yard work, 
strength training, and physical or occupational therapy 
exercises. The strongest correlates of PA were higher 
wealth, low television watching, and history of frequent 
vigorous PA before the amputation. The proportion of 
individuals who were active who were >75 yr old or had 
a PFA was low, while activity levels were higher in those 
with an amputation due to trauma. Over half of respon-
dents reported that pain or limited resources were major 
barriers to PA and the most commonly reported PA facili-
tator was financial assistance to join a gym. Nevertheless, 
lack of interest and knowledge emerged as the barriers 
inversely associated with activity.

Several other authors have observed either similar 
levels of activity across amputation levels or greater par-
ticipation in PA among those with an AKA [15,19–20]. 
Findings from our study and others regarding activity and 
level of amputation are contrary to expectations that indi-
viduals with more proximal amputations will be less 
active because of the greater energy expended with walk-
ing [41]. We suspect that the greater level of PA in people 
with an AKA may have been because they had a profile 
that was more consistent with a healthier lifestyle, includ-
ing more education, wealth, and greater time since ampu-
tation, which may be a marker of resilience. Likewise, the 
greater likelihood of being active for individuals with an 
amputation due to trauma likely reflects the fact that these 
individuals were younger (mean of 63.3 vs 67.2 yr), less 
likely to have a PFA (17.2% vs 45.0%), had longer time 
since amputation (mean of 28 yr vs 8 yr), and engaged in 
more frequent exercise prior to their amputation.

While mounting evidence indicates that sedentary 
time is an important risk factor for type 2 diabetes, cardio-
vascular disease, metabolic syndrome, weight gain, and 
obesity, even among people who meet physical activity 
guidelines [42–43], no prior studies in people with LLA 
have investigated associations between sedentary time 
and PA. Though we assessed only one sedentary activity, 
television/video watching, our results indicate a strong 
inverse association. Future interventions to improve the 
health and well-being of people with LLA should aim to 
both reduce sedentary time and increase physical activity.

This study has a number of limitations that should be 
considered when interpreting our data. The self-reported 
nature of the data may be susceptible to social desirability 
and recall bias. In defining being active, we estimated 
exercise intensity based on published MET values, which 
were not specific to people with an amputation. Because 
energy expenditure for the same activity is higher in peo-
ple with LLA [3,41], we may have underestimated actual 
intensity, but because we employed the higher MET value 
when two or more were reasonable, this is less likely. 
Additionally, any underestimation of intensity level may 
have been counterbalanced by the fact that activities may 
be performed more slowly in order to keep the intensity at 
a self-perceived light or moderate level [41,44]. In any 
case, objective measures of PA would have been helpful 
to reduce reporting and recall bias. However, even objec-
tive PA monitors could not accurately measure many 
activities reported by this population such as weight lift-
ing, gardening, yard work, bicycling, and exercise in the 

http://www.rehab.research.va.gov/jour/2014/516/pdf/jrrd-2013-06-0152appn.pdf
http://www.rehab.research.va.gov/jour/2014/516/pdf/jrrd-2013-06-0152appn.pdf
http://www.rehab.research.va.gov/jour/2014/516/pdf/jrrd-2013-06-0152appn.pdf
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Characteristic Physically Active* Association Between Characteristic and Being Physically Active
Row % RR 95% CI

Age (yr)
61.1 1.30 0.84, 2.10
44.8 1.00 Ref
48.8 1.10 0.71, 1.60
24.1 0.52 0.26, 1.05

Level of Amputation
30.9 0.66 0.41, 1.07
45.3 1.00 Ref
56.1 1.20 0.82, 1.80

Amputation Due to Trauma
37.3 1.00 Ref
53.5 1.40 0.99, 2.00

Mobility Status
43.8 1.00 Ref
51.6 1.20 0.65, 2.10
30.2 0.69 0.34, 1.40

Time Since Amputation
42.9 1.00 0.40, 2.60
56.5 1.40 0.80, 2.30
37.8 0.91 0.51, 1.60
41.7 1.00 Ref
51.5 1.20 0.74, 2.10
31.8 0.76 0.37, 1.60

Wealth
52.9 1.00 Ref
37.7 0.68 0.48, 0.97

Education
41.6 1.00 Ref
50.0 1.30 0.87, 1.90

Body Mass Index (kg/m2)
50.0 1.20 0.76, 1.90
41.2 1.00 Ref
51.3 1.20 0.78, 1.90
26.9 0.64 0.32, 1.30

Physical Health t-Score
35.0 1.00 Ref
52.6 1.50 1.02, 2.10

Mental Health t-Score
43.4 1.00 Ref
44.9 1.10 0.74, 1.50

Pain Interference
41.1 1.00 Ref
45.8 1.10 0.76, 1.60

Frequency of Vigorous Exercise Prior to Amputation
23.8 1.00 Ref
41.5 1.70 0.94, 3.20
63.3 2.60 1.50, 4.60

5 h/d Watching Television/Videos
50.4 1.00 Ref
25.5 0.51 0.30, 0.86

Pain-Related 38.1 0.76 0.53, 1.10
Resource-Related 41.4 0.89 0.62, 1.30
Knowledge-Related 24.4 0.48 0.27, 0.86
Health-Related 35.4 0.75 0.49, 1.20
Motivation/Other

23.7 0.47 0.26, 0.85
33.3 0.69 0.43, 1.10
25.9 0.54 0.28, 1.10

Table 4.
Overall distributions and associations with being physically active.

Demographic and Health Characteristics

<55
55–64
65–74
75

Partial foot
Below knee
Above knee

No
Yes

I do not walk
Walk using prosthesis
Walk without need of prosthesis

6 to <12 mo
12 mo to <3 yr
3 to 8 yr
8 to 32 yr
>32 yr
Missing

Able to buy special things
Unable to buy special things

Less than college graduate
College graduate or more

<25.0
25.0–29.9
30.0–34.9
35.0

Median
>Median

<Median
Median

<Median
Median

Never/rarely
Sometimes (2–4 times/wk)
Often (5–7 time/wk)

No
Yes

Barriers to Activity†

Lack of interest in exercising
Fatigue or sleepiness
Fear of falling

Note: Bolded values have a p < 0.05.
*Definition of being physically active based on Centers for Disease Control and Prevention physical activity guidelines [1]. Active defined as 75 min/wk of vigor-
ous intensity activity, 150 min of moderate-intensity activity, or equivalent combination of the two (see “Methods”). 69 (43.7%) of 158 respondents were classi-
fied as physically active. Percentages present proportion of those physically active for whom row characteristic was present.
†See Table 1 for more details.
CI = confidence interval, Ref = reference category, RR = relative risk.
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water, suggesting the need for innovative methods to 
more accurately measure PA other than ambulation.

Though we designed our questionnaire to be compre-
hensive, we chose brief items to reduce participation bur-
den. For example, activity prior to amputation, the strongest 
correlate to current PA, was measured using a single item 
and the recall period varied by time since amputation. 
Nevertheless, this population is somewhat unique because 
all respondents had served in the military, and consequently, 
all participants had been required to perform regular vigor-
ous activity at one time in their life. As a sensitivity analysis, 
we assessed the association between activity prior to ampu-
tation and being currently physically active among people 
who had their amputation <10 versus 10 yr prior. In both 
strata, there was a consistent and strong association between 
prior activity and current activity. Additionally, we did 
not ask about PA barriers related to self-consciousness. We 
provided space for barriers not specified; no individuals 
listed self-consciousness, though future studies should
consider explicitly asking about this barrier to assess its 
importance.

While our response rate is good for a mailed survey 
with no financial incentive (and exceeded that of nearly all 
other similar studies in people with LLA [15,17,19,45]), 
about half of selected individuals did not to complete the 
survey, the majority of participants were older men, and the 
study was limited to a single region of the country, factors 
that should be considered when interpreting our study 
results. Characteristics of our study population mirror those 
of Veterans who receive their care at the VHA; current esti-
mates indicate that approximately 83 percent of VHA users 
are white (non-Hispanic) and 43 percent are 65 yr of age or 
older [46]. However, because this study was conducted in 
VHA users, there were relatively few women, younger 
individuals, and non-whites. Studies of the general U.S. 
population have indicated higher levels of PA among peo-
ple in the western United States [47–48]; thus, the activity 
levels in individuals in the current study may be higher than 
what might be observed in other regions of the country. 
Nevertheless, global and physical health scores were nearly 
2 standard deviations below the general population mean, 
while mental health scores were about a half standard 
deviation below the general population mean [49–50], indi-
cating that our study population was not especially healthy.

This study also has a number of strengths. Our study 
sample included a heterogeneous sample in terms of eti-
ology, level of amputation, and time since amputation, as 
well as those with a PFA, who have not previously been 

included in studies such as this. We used a comprehen-
sive questionnaire with validated measures when possi-
ble. As a result, we were able to investigate associations 
between a large variety of factors and PA.

CONCLUSIONS

Findings from this study indicate several areas for 
future research. Notably, future interventions should 
include individuals with a PFA, who were particularly inac-
tive. In individuals with a PFA, illness- and knowledge-
related barriers were strongly correlated with not being 
physically active, perhaps because they have fewer interac-
tions with clinical professionals with a rehabilitation/PA 
focus. Like most prior studies [14–15,17–19,21], our study 
included predominantly men; more research is needed to 
understand PA barriers and enablers in women with LLA. 
There is also a need to increase the number of healthcare/
exercise professionals who are knowledgeable about the 
special needs and barriers of people with LLA. Future inter-
ventions targeted at patients might involve a clinician or 
prosthetist regularly assessing a person’s PA interests and 
sharing information about relevant community and/or 
health system resources. Social workers, recreational thera-
pists, and veterans service organizations may help to 
address financial barriers that limit access to those
resources. Findings from our study reinforce that address-
ing motivation for exercise is important, just as it is in the 
general population. Future interventions might employ 
motivational interviewing techniques to encourage partici-
pants to consider the potential benefits of becoming more 
physically active and setting PA goals that fit with their cur-
rent fitness, functional capacity, and financial means. 
Involving spouses, family members, and/or peers may be 
particularly helpful for this population to overcome motiva-
tional and other barriers. While the recommendation to 
encourage more family and peer support has been repre-
sented in the literature on health promotion [51], the litera-
ture is quite sparse on any interventions that involve family 
or peer support to increase PA in adults with LLA or other 
disabilities [52]. A peer mentoring model has been effective 
to reduce feelings of depression and general self-efficacy in 
people with LLA but has not been tested with PA as an out-
come [53]. Finally, more research is also needed to quantify 
the physical and mental health benefits that can be accrued 
with different types and amounts of PA.
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